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THE ROLE OF POST-OPERATIVE RADIOTHERAPY IN RECTAL
CANCER

NCI Consensus Conference (1990): RT/CT (5-FU based) is the
standard post-operative treatment for high risk patients T3-T4/N+
disease (B2-C,MAC)

Pelvic radiation therapy plus CT

& N

Decreases local recurrence Improve survival
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POSTOPERATIVE RADIOCHEMOTHERAPY

GITSG NCCTG NSABP-RO1

Number of pts. 202 204 555
Surgery alone  LF (%) 24 25

S(%) 43 43
Radiotherapy LF (%) 20 25 16

S(%) 52 47 41
Chemotherapy LF (%) 27 21

S(%) 21 53
Chemoradioth. LF (%) 11 14 8

S(%) 59 58
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TOXICITY OF ADJUVANT RT

O Acute and late small bowel morbidity (obstruction, chronic diarrhea)

O Detrimental effect to the sphincter function: exclude the sphincter from the

target if not necessary (as in mid and high rectal tumors)

[ Several techniques and/or devices have been used to prevent the small

bowel from falling down into the lesser pelvis (e.g. Belly Board)

$

IMRT may allow improvement in plan quality for treatment of rectal cancer
reducing dose to organ at risk compared with 3 fields conventional

radiotherapy (CRT) technique.
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CLINICAL INVESTIGATION

MODULATED RADIOTHERAPY FOR RECTAL

Jason M. SaMUELIAN, D.O.,* MarTHEW D. CALLISTER, M.D..¥ JONATHAN

REDUCED ACUTE BOWEL TOXICITY IN PATIENTS TREATED WITH INTENSITY-

Tonia M. Younc-Fapok, M.D.."! Mrtesu J. Borap, M.D..} anp LEoNARD L. GUNDERSON, M.D.*

#Department of Radiation Oncology and Divisions of "Colorectal Surgery and *Hematology-Oncology, Mayo Clinic, Scottsdale, AZ

CANCER

B. Asuman, M.D., Pu.D..*

Mok et al. Radiation Oncology 2011, 6:53
httpfwwworo-joumal .comfcontent,/1/63

RADIATION
ONCOLOGY

RESEARCH Open Access

Intensity modulated radiation therapy (IMRT):
differences in target volumes and improvement
in clinically relevant doses to small bowel in

rectal carcinoma

Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Int. J. Radiation Oncology Biol. Phys., Vol. . No. . pp. 1-7, 2011
Copyright © 201 1 Elsevier Inc.

Printed in the USA. All rights reserved

(0360-30 165 - see front matter

Arbea et al. Radiation Oncology 2010, 5:17

http://www.ro-journal.com/content/5/1/17 RA DIATI O N
ONCOLOGY

Intensity-modulated radiation therapy (IMRT) vs.
3D conformal radiotherapy (3DCRT) in locally
advanced rectal cancer (LARC): dosimetric
comparison and clinical implications

Original article

Bowel exposure in rectal cancer IMRT using prone, supine, or a belly board

Leire Arbea’, Luis Isaac Ramos, Rafael Martinez-Monge, Marta Moreno, Javier Aristu

Jasper Nijkamp®', Barry Doodeman®!, Corrie Marijnen®, Andrew Vincent¢,
Corine van Vliet-Vroegindeweij **

Radi

otherapy and Oncology xoo (2011 ) xooe—xoo

2 pepartment of Radiation Oncology, The Netherlands Cancer Institute, Amsterdam, The Netherlands; ® Department of Clinical Oncology, Leiden University Medical Center,
The Netherlands; © Department of Biometrics, The Netherlands Cancer Institute, Amsterdam, The Netherlands
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PATIENTS CHARACTERISTICS

Surgery pTNM Stage Aster- RT/CT
Coller

1 M pT2pN1 Sequential
2 67 M AR pT3pN1 C2 Sequential
3 71 M AR pT3pN1 C2 Sequential
4 75 M AR pT4pN1 C3 Sequential
5 65 M AR pT3pN1 C2 Sequential
6 53 M AR pT2pN1 C1 Sequential
7 71 M AR pT4pNO B3 Sequential
8 51 F AR pT4pN1 C3 Sequential
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IMRT PLANNING

O “Step & Shoot” IMRT(Oncentra Masterplan, v.3.3, Nucletron)
U Supine position

L 10-MV photons

O 7 coplanar fields: 0°-40°-80°-110°-250°-280°-320°
0 Segments: 70

UTotal dose to PTV 50.4 Gy/1.8 Gy die/28 fr.
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PURPOSE OF THIS STUDY

To evaluate in 8 patients, in term of dosimetric parameters and delivering

treatment time, the differences between two IMRT plans, 5 fields vs 7 fields
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IMRT RIVAL PLANS

d“Step & Shoot” IMRT (Oncentra Masterplan, v.3.3, Nucletron)
L 10-MV photons

O 5 coplanar fields: 0° - 72° - 144° - 216° - 288
O Segments: 50

1 Total dose to PTV 50.4 Gy/1.8 Gy die/28 fr.
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We evaluated:

BLADDER
SMALL BOWELS

dx

FEMORAL HEADS X
dx

5K

PV

dosimetric data (PTVs coverage, OAR DVH, ClI, Hl)

h delivery treatment time

parl par2 par 3 pazd paz’s paz 6 par7 par 8
Sfields 7fields Sfields 7fields Sfields 7fields 5Sfields 7fields 5fields 7fields 5fields 7fields 5fields 7fields 5fields 7 fields
V40 < 60% 50 47 52 56,7 49 49 53 53 55 | 555 | 494 | 496 | 386 | 402 45 45,5
Dmax 45-50 Gy 48 w8 | de6 | 449 | 489 | 488 | 488 | 488 | 474 | lod 48 181 | 454 | 452 | 457 | 457
0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0
V50 < 5%
0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0
27 26 30 20 26,7 | 246 30 ki 375 | 375 | M1 | 61 | 293 | 305 | 46 | 271
D average = 40-45 Gy
25 24 30 23 212 26 A 3 69 | 377 | 48 | 64 | 297 | 07 | B5 | 22
0% 53 52 53 55 | 943 | 519 52 516 | 521 | 513 | 514 | 509 | 529 | 532 | 523 52
09%% 47 43 48 gy | 484 | 486 | 4856 | 489 | 434 | 483 | 482 | M8 | 476 | 477 | 482 43
D50% =D average 50 50 50 s04 | 902 | 04 | S04 | S04 (503 | 498 | 499 | 496 | S04 | 507 | 503 50
H = (D25%-D3g%)50% 012 | 009 | 011 | 009 | 007 | 007 | 007 | 005 | 007 | 006 | 006 | 006 | 011 | 011 | 008 | 0,08
V955 (cm3) 1434 | 1476 | 1199 | 1233 | 1670 | 1684 | 1829 | 1843 | 18706 | 18596 | 12891 | 12797 | 13388 | 13585 | 15533 | 1533
VPTV (cm) 1508 | 1508 | 1251 | 1251 | 1687 | 1687 | 1841 | 1841 | 18806 | 18806 | 13042 | 13042 | 13861 | 13851 | 15684 | 15694
C1=35/VeTV 0% | 09 | 0% | 09 | 0%9 | 100 | 099 | 100 | 099 | 099 | 099 | 098 | 097 | 0% | 099 | 098
minutes 7 12 B 12 i 11 B 11 9 13 B 12 B 13 9 14




RESULTS

MEAN MEAN
ORGAN / PARAMETER VALUE/ OBJECTIVE 5 fields / 50 seg | 7 fields / 70 seg

Bladder V,,<60% 49.2 49.6

Small bowel Dinax (2%)= 45 + 50 Gy 47.4 46.1
Femoral heads Ve, < 5% 0.4 0
D.verage = 40 + 45 Gy 28.7 29
D,e, 52.3 52

Dosos 48 48.1

D.verage = Dsoss = 50.4 Gy 50.3 50.2

PTV HI = (D,4,-Dggo;)/ Do, =2 O 0.09 0.08

Vs 1523 1533

Wi 1553 1553

Cl=Voe/Vppry 2 1 0.98 0.99

Delivery time (minutes) As short as possible......... ( @




ANOVA

qﬁ

Conformity Index

- q small bowel ™ -
1 -

Y

time

¥ BE EE

57 57 57 57 357 357 37 37 57 57 57 57 357 57
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CONCLUSIONS

5-fields IMRT 7-fields IMRT

O IMRT compared to 3D-CRT can reduce dose to the normal structure

O 5-fields IMRT maintain similar tumor coverage and dose sparing to the adjacent

critical structures compared to 7 beams IMRT plans

[ Delivery treatment time is significantly reduced

Q) After this preliminary data we decided, previous clinical evaluation of dose

distribution, to offer 5-fields IMRT in adjuvant setting for rectal cancer patients
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